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1
ROLL FORMED STEEL BEAM

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent application 1s a National Phase application
claiming the benefit of PCT/CA2010/001128 filed on Jul.
22, 2010 m English, entitled ROLL FORMED STEEL
BEAM; which further claims the priority benefit from, U.S.
Provisional Patent Application Ser. No. 61/227,614 filed on
Jul. 22, 2009, both of which are incorporated herein by
reference 1n their entirety.

FIELD OF THE INVENTION

This invention relates to beams and 1n particular cold
rolled I-beams made from a unitary piece of coil material.
The beams are particularly useful for light structural mem-
ber applications wheremn I, W and S shape members are
traditionally used. This new art 1s especially applicable to,
but not limited to trailer beams, formwork beams and
structural framing members.

BACKGROUND OF THE INVENTION

In the past trailers for commercial use that are hauled by
heavy trucks have been built with numerous small I-Shape
beams. These beams are hot rolled to very tight section and
thickness tolerances. These beams comprise a significant
part of the weight of a trailer bed. Typically these trailer
beams have a plate welded at the end. After fabrication a
finish 1s applied to the beams since they may be exposed to
diflicult weathering conditions. The hot rolled beams used
today are typically expensive to manufacture because there
1s not a lot of weight 1n the each section. Steel malls
generally prefer to roll larger sections because they can do
so more cost effectively and as such increases output.

Previously, concrete formwork systems have benefited
from the beam described 1n U.S. Pat. No. 3,787,020, 1ssued
Jan. 22, 1974 to Avery. The beam described therein 1s a
generally I shaped member that 1s formed out of aluminum
and 1s sold under the AlumaBeam™ trademark of Aluma

Building Systems, Inc. Further concrete formwork struc-
tures are described 1n U.S. Pat. No. 4,156,999 issued June,

1979 to Avery and U.S. Pat. No. 3,899,152, issued Aug. 12,
1975 to Avery. These beams have specific geometry for
accommodating various installation attributes; the finite
shaped member 1s accurately formed using aluminum extru-
sion, providing a very precise shape that i1s light weight.
However, aluminum 1s very expensive, thus these beams are
expensive to produce.

In the past the structural steel I, S and W shapes have been
used extensively for fabrication of buildings and various
types of framing systems. The shape 1n 1tself 1s very eflicient
structurally, but when customizing small members with
connections and providing protective coating the costs per
unit weight become very expensive.

It would be desirable to provide alternate structural steel
members that may be used in commercial trailers, concrete
formwork systems and various framing systems.

Given the need to conserve energy today 1t would be
advantageous to find a means to reduce the weight of the
beams

It would be desirable to have light weight structural
members that require less handling for installing connec-
tions and for fimishing.
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2
SUMMARY OF THE INVENTION

In a preferred embodiment of the present invention, there
1s provided a cold rolled steel beam comprising: a web
having two layers of steel, the web having a top end and a
bottom end; a pair of bottom flanges extending outwardly
from the bottom end of the web; and a pair of top flanges
extending outwardly from the top end of the web, each top
flange having two layers of steel. Preferably, a portion of
cach bottom flange has two layers of steel, and the cold
rolled steel beam 1ncludes a pair of end connectors extend-
ing generally orthogonally from the web and positioned
generally orthogonally to the bottom flanges and the top
flanges. Preferably, the cold rolled steel beam i1s cold formed
from a unitary piece of sheet steel.

Preferably, spaced apart physical connections are pro-
vided along a length of the cold rolled steel beam. The
spaced apart physical connections are preferably chosen
from the group consisting of weld, rivet, clinch material
fold, screw, bolt and a combination thereotf. The spaced apart
physical connections preferably fasten the two layers of steel
in the web together.

Preferably, the cold rolled steel beam has a prefimshed
surface treatment that 1s one of galvanized, galvanealed, and
painted coating.

In a further embodiment of the present invention, the cold
rolled steel beam further includes an entry wedge whereby
the entry wedge 1s adapted to allow a punch to gain entry.
Preferably, the cold rolled steel beam includes a stiffener 1n
the web and each end connector, said stiflener being a
deformation 1n the cold rolled steel beam.

In a further embodiment of the present invention, the cold
rolled steel beam further includes a pair of end connectors
fastened to the web with a fastener placed 1n a hole 1n the
web, said fastener being one of: weld, rivet, clinch material
told, screw, and bolt; said pair of end connectors extending
generally orthogonally from the web and positioned gener-
ally orthogonally to the bottom tlanges and the top flanges.

In a further embodiment of the present invention, the cold
rolled steel beam further includes a nailing matenal strip,
cach top flange has at least one bend such that a surface of
cach top flange contacts a surface of the nailing material
strip. Preferably, each top tlange has at least two bends, each
bend being generally perpendicular in angle, and wherein
the nailing material strip 1s made from a material selected
from the group consisting of: wood, plastic, and composite.
Even more preferably, each bottom flange has at least two
bends forming a cavity between the bends for receiving a
fastener 1n the cavity, the bends extending down a length of
the cold rolled steel beam. The fastener 1s preferably a bolt
head, and the cold rolled steel beam 1s fastenable to a
surrounding structure with said fastener.

In a further embodiment of the present invention, the cold
rolled steel beam 1s adapted for use as a trailer beam.

In a preferred embodiment of the present invention, there
1s provided a method for producing cold rolled steel beams
from a coil of steel material, comprising the steps of: passing
the steel material through a roll forming mill and cutting the
steel to a predetermined length to produce cut steel material;
passing the cut steel material through rollers to form a cold
rolled steel beam having a web, at least one top flange, and
at least one bottom flange, the web having two layers of
steel. Preferably, the method further includes the step of
fastening said two layers of steel in the web with a fastener.
The fastener 1s preferably one of weld, rivet, clinch material
fold, screw, and bolt.
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In a further embodiment of the present invention, the
method further includes the step: punching end connector

bolting holes for fasteming end connectors that are posi-
tioned generally orthogonally to the web and top and bottom
flanges at each end of the cold rolled steel beam.

In a further embodiment of the present invention, said cut
steel material has an end connector at each end thereot, and
the method further includes the step of: punching each end
connector by folding each end connector so that each end
connector 1s positioned generally orthogonally to the web
and top and bottom flanges at each end of the cold rolled
steel beam.

Preferably, the method includes the step of punching
stiffeners between each end connector and the web. Even
more preferably, the cold rolled steel beam includes a pair of
bottom flanges extending outwardly from the bottom end of
the web; and a pair of top flanges extending outwardly from
the top end of the web; each top flange having two layers of
steel; and each top flange having two layers of steel.

A Turther understanding of the functional and advanta-
geous aspects of the mvention can be realized by reference
to the following detailed description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will now be described by way of example
only, with reference to the accompanying drawings, in
which:

FIG. 1 1s a cross sectional view of a roll formed beam
constructed 1n accordance with the present invention;

FIG. 2 1s a cross sectional view of an alternate embodi-
ment of a roll formed beam constructed 1n accordance with
the present invention;

FIG. 3 1s an enlarged perspective view of the connection
portion of the roll formed beam of FIG. 2;

FI1G. 4 15 a perspective view of the end connector of a roll
formed beam:;

FIG. 5 1s a side view of a partially formed roll formed
beam prior to forming the end connector portions;

FIG. 6 1s an end view of the partially formed roll formed
beam of FIG. 2;

FIG. 7 1s an enlarged side view of the coil maternial
showing the pre-punched end connector portions and the
entry wedges;

FIG. 8 1s a side view of the end connector portion of the
roll formed beam showing the entry wedge;

FIG. 9 1s an end view similar to that shown 1n FIG. 6 but
showing the end connector portions aiter final forming;

FI1G. 10 1s a perspective view of FIG. 9

FI1G. 11 1s a flow chart showing a beam at each step 1n the
manufacturing process of the roll formed trailer beam of the
present mvention;

FIG. 12 1s a perspective view of a trailer bed;

FIG. 13 1s a perspective view of a portion of the trailer bed
similar to that shown 1n FIG. 12 constructed using the roll
formed beams of the present invention;

FIG. 14 1s a cross-section view of the roll formed beam
with a nailer chord and a cavity for fastening the beam to a
surrounding structure with a bolt;

FIG. 15 1s a cross-section view of the roll formed beam
with a nailer chord fastened to a surrounding structure with
a bolt;

FIG. 16 1s a cross-sectional view of the roll formed beam
with a cavity for fastening the beam to a surrounding
structure with a bolt;

FIG. 17 1s a cross-sectional view of the roll formed beam
with a nailer chord:
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4

FIG. 18 1s a perspective view of a truss with the roll-
formed beam of FIG. 14;

FIG. 19 1s a roll-formed beam with connector holes;

FIG. 20 1s a roll-formed beam with connectors;

FI1G. 21 1s a side view of the connector of FIG. 18; and

FIG. 22 1s a perspective view of FIG. 19; and

FIG. 23 1s a flow chart illustrating a beam at each step of
the manufacturing process for the beam of FIG. 19.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

Referring to FIG. 1, a steel I-Beam 1s made by cold
forming beams from coil material and 1s shown generally at
10. Beam 10 1s a cold rolled steel beam including a bottom
pair ol bottom flanges 12, a web 14 and a pair of top tlanges

16. The web 14 has a double thickness of steel and the top
flanges 16 have a double thickness of steel. The beam 10 1s
constructed from a unitary piece of coil matenial. The cross
section of the steel starts 18 at one side of the bottom flange
12 makes a generally 90 degree turn to form ones side of the
web 14. It makes another generally 90 degree turn to form
one side of a bottom portion 20 of the top flange 16. It makes
a generally 180 degree fold to form the top portion 22 of the
top flange 16 and then makes another generally 180 degree
fold to form the other side of the bottom portion of the top
flange 16. It then makes a generally 90 degree turn to form
the other side of the web 14 and then a generally 90 degree
turn to form the other side of the bottom flange 12 to end at
24. Spaced apart physical connections 26 or joins are
provided at predetermined centres along the length of the
beam. Those skilled in the art will appreciate that the
physical connections 26 increase the strength of the beam
and may be placed according to the dimensions of the beam.
The joins or connections 26 may be by way of weld, rivet,
clinch material fold, screw, bolt or other method or a
combination thereof. The joins or connections 26 fasten the
two layers of steel in the web 14 together.

An alternate embodiment of the steel I-Beam 1s shown
generally at 30 (FIG. 2). Roll formed steel beam 30 1s similar
to beam 10 except for the bottom flange which has return
lower tlanges. Beam 30 has a double layered bottom flange

32. As above the web 14 has a double thickness and the top
flange 16 has a double thickness. The roll formed beam 30
1s constructed from a unitary piece of steel coil material. The
cross section of the steel starts at 34 extends outwardly then
has a generally 180 degree bend and back mmwardly. The
steel then takes a slight bend so that the remainder of the
bottom flange 1s generally in the same plane as the initial
section. Thereafter the shape 1s the same as with beam 10
until the other side of the bottom flange wherein 1t 1s the
mirror 1mage of the beginning and the steel ends at 36.
FIG. 3 shows roll formed steel beam 30 connected to
another beam 40. Beam 30 includes an end connector 42.
End connectors 42 extend generally orthogonally to the web
14 at each end of the beam. The end connectors 42 are
generally orthogonal to the top and bottom flanges. As
shown 1n FIG. 4 end connectors may also be part of beam
10 or beam 30.
The end connectors 42 may be formed from pre-punched
ends of steel coil material. Preferably, material 1s provided
at the cutofl stage of production that can be used for the end
connector 42. The cutofl stage i1s before cut steel coil
material 1s formed into the shape shown i FIGS. 1 and 2.
Preferably each end connector 42 has an entry wedge 44 that
provides a location for a punch to gain entry between the
plates after the roll forming has been completed, as shown
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in FIGS. 5 and 6. The entry wedge 44 1s provided when the
matenal 1s cut ofl, which takes place prior to entering the roll
former. The entry wedge 44 1s coordinated with the roll form
tooling design so that entry wedge 44 will not be damaged
throughout the roll forming process. The coil materials with
pre-punched ends are passed through roll-former. Rollers in
roll former are designed to provide an unobstructed path for
entry wedge 44 to feed through without being damaged.
FIG. 9 shows beam 30 after end connectors 42 has been
punched so that end connectors 42 are generally orthogonal
to web 14.

FIG. 7 shows the pre-punched end of the coil material
with two end connectors 42 before the end connector or roll
formed beam has been formed. FIG. 8 shows an enlarged
view ol the end connector 42 betfore the end connector or roll
formed beam has been formed. FIGS. 7 and 8 show end
connectors 42 having entry wedge 44 after the beam has
been formed but before the end connector 42 has been folded
to be orthogonal to the web 14. Beams 10 and 30 may also
include stiffeners 46 as shown 1n FIGS. 9 and 10 which may
be punched in after the end connector forming has taken
place. Stifleners 46 are deformations 1n the steel material for
providing rigidity to the end connectors 42.

The present mvention further includes a method to form
the connections into each beam as a function of the roll
forming process as shown in FIG. 11 generally at 50. In step
51, steel material 1s uncoiled 1n preparation for step 52. In
step 52, the steel material from a coil 1s passed through a
punch, the material 1s cut to a predetermined length, and
preferably an entry wedge 1s provided. In step 54, the cut
steel material 1s then passed through a roll forming mill and
1s shaped into an I-beam. In step 55, spaced apart connec-
tions or joins are provided. In step 36, the I-beam 1s moved
ofl line and 1n step 58, the end connectors are punched into
the beam. Optionally the stifleners may be punched into the
beams after step 58. Preferably the beam will be made from
material that has a substantial surface treatment such as a
galvanized G90 coating. Preferably the steel has a prefin-
ished surface treatment that 1s one of galvanized, galva-
nealed, and painted coating. The connector combined with
the finish would allow no handling or labor to weld on
connectors and apply the protective coating. This method
uses less material than prior art methods of forming hot
rolled sections for the same beam shape.

Beams 10 and 30 are particularly suited as beams 1n a
trailer 60 as shown 1n FIG. 12. FIG. 13 1s a perspective view
of a portion of the trailer bed similar shown i FIG. 12
constructed using the roll formed beams 30 of the present
invention. Prior art trailler beams are traditionally made
using a hot rolled steel process. In particular prior art
methods of hot rolling beams use more maternial than that
used 1n the process herein. Further, prior art methods of hot
rolling beams use have considerable labour cost 1n attaching,
end connectors.

In a further aspect of the present invention, the roll formed
beam may include additional bends 1n the top flange and the
bottom flange to accommodate a framework. As shown in
FIG. 14, a beam adapted for use with a nailing material strip
or nailer strip 1s shown generally at 80. Beam 80 includes
additional bends and include nailer strip 84 which extends
the entire length of the beam. Preferably, nailer strip 84 1s
made of wood, though other materials may be used such as
plastic or composite materials. Beam 80 further includes a
series of folds forming a cavity 82 that may engage with a
bolt head 83 or other protrusion, as shown in FIG. 15. Cavity
82 allows the beam 80 to be fastened to a surrounding
structure such as a truss 90, shown 1n FIG. 18. Preferably,
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cavity 82 extends the length of the beam. FIGS. 16 and 17
show alternative embodiments of the present i1nvention
wherein only a cavity 82 (FI1G. 16) or a nailer chord 84 (FIG.
17) are included i beam 80. Preferably, bolt heads 83
engage cavity 82 by sliding bolt heads 83 longitudinally
from an end of beam 80. Alternatively, beam 80 may engage
cavity 82 with bolt heads 83 by sliding the beam longitu-
dinally such that bolt heads 83 slide into cavity 80 from the
side.

The structure shown 1n FIG. 18 allows for an eflicient
method of concrete forming of high-rise buildings. Numer-
ous beams 80 may be placed on a pair of trusses 90. Plywood
sheathing may be nailed to the beams 80 through the nailer
strip 84. This provides a light weight section of completed
formwork that may be reused to pour concrete for more than
one floor. The framework may be lowered slightly, then a
crane can be hooked on and the complete formwork system
slid outside of the building and jumped to the next level to
pour the next floor.

In a further aspect of the present invention, the beams may
include connection holes 92 1n the web for receiving fas-
teners to install angled connectors 94, as shown 1n FIG. 19
and FIG. 20. The fasteners are preferably one of weld, rivet,
clinch matenial fold, screw, and bolt. Angled connectors 94
are substantially L-shaped connectors attached to the web of
beam 96, and allow beam 96 to be fastened to surrounding
structures. Beam 96 1s roll formed and 1s preferably an I, W,
or S shape 1n cross-section. Angled connectors 94 are best
viewed 1n FIGS. 21 and 22.

In the structural steel fabrication industry, hot rolled small
beams are more costly per umit weight to purchase compared
with hot rolled heavy sections. Drilling, punching or cutting
small holes as well and painting light weight hot rolled
sections requires a high degree of man hours per unit weight
in comparison with heavy hot rolled shapes. The use of beam
96 reduces the man hours required to roll form, provide
connection details, and include a protective coating to about
1.5 man hours per ton. In comparison, the industry expec-
tation for fabricating and painting small hot rolled members
may be as high as 5 man hours per ton.

The present mvention further includes a method to form
beams 80, as shown 1n FIG. 23. In step 62, steel material 1s
uncoiled 1n preparation of step 64. In step 64, the uncoiled
steel matenial 1s passed through a roll-former where the steel
material 1s shaped substantially into an I-shape. In step 66,
spaced apart connections 26 or joins are provided, thereby
fastening the web. In step 68, connector holes are punched
68. In step 72, the beams are cut ofl from the remaining sheet
metal.

Generally speaking, the systems described herein are
directed to a new I-beams and use therefore as a trailer beam.
As required, embodiments of the present invention are
disclosed herein. However, the disclosed embodiments are
merely exemplary, and 1t should be understood that the
invention may be embodied in many various and alternative
forms. The figures are not to scale and some features may be
exaggerated or minimized to show details of particular
clements while related elements may have been eliminated
to prevent obscuring novel aspects. Therefore, specific struc-
tural and functional details disclosed herein are not to be
interpreted as limiting but merely as a basis for the claims
and as a representative basis for teaching one skilled 1n the
art to variously employ the present invention. For purposes
of teaching and not limitation, the illustrated embodiments
are directed to I-beams and use therefore as a trailer beam.

As used herein, the terms “comprises™ and “comprising”
are to be construed as being inclusive and opened rather than
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exclusive. Specifically, when used in this specification
including the claims, the terms “comprises™ and “compris-
ing” and vaniations thereof mean that the specified features,
steps or components are included. The terms are not to be
interpreted to exclude the presence of other features, steps or
components.

What 1s claimed as the invention 1s:

1. A cold rolled steel beam from a umtary piece of steel

comprising:

a web having two layers of steel and a plurality of
physical connections spaced along a length of the web,
holding the two layers of steel together, the two layers
of the web extending continuously from a top end to a
bottom end;

a pair of bottom flanges extending away from each other
in opposite directions at the bottom end of the web,
cach bottom flange having a single layer portion span-
ning between a proximal end extending from one of the
two layers of the web and a distal end of the bottom
flange; and

a pair of top flanges extending outwardly and orthogo-
nally from the top end of the web, each top flange
having two layers of steel folded along its entirety as
lower and upper layers substantially in contact with
each other,

wherein the cold rolled steel beam 1s formed from a
unmitary piece of galvanized steel, and

wherein a portion of both of the distal end and the
proximal end of each bottom flange 1s folded to form
two layers of galvanized steel.

2. The cold rolled steel beam as claimed 1n claim 1 further
including a pair of end connectors extending generally
orthogonally from the web and positioned generally
orthogonally to the bottom flanges and the top flanges.

3. The cold rolled steel beam as claimed in claim 2
wherein each end connector further includes an entry wedge
whereby the entry wedge 1s adapted to allow a punch to gain
entry.

4. The cold rolled steel beam as claimed 1n claim 2 further
including a stiffener being a deformation in the cold rolled
steel beam.

5. The cold rolled steel beam as claimed 1n claim 1,

further including a pair of end connectors fastened to the
web with a fastener placed 1n a hole 1n the web, said
fastener being one of: weld, nvet, clinch material fold,
screw, and bolt;

said pair of end connectors extending generally orthogo-
nally from the web and positioned generally orthogo-
nally to the bottom flanges and the top flanges.

6. The cold rolled steel beam as claimed i claim 5 further
including a nailing material strip, each top flange has at least
one bend such that a surface of each top flange contacts a
surface of the nailing material strip.

7. The cold rolled steel beam as claimed 1 claim 6
wherein each top flange has at least two bends, each bend
being generally perpendicular 1n angle, and wherein the
nailing material strip 1s made from a material selected from
the group consisting of: wood, plastic, and composite.

8. The cold rolled steel beam as claimed 1n claim 7
wherein each bottom flange has at least two bends forming
a cavity between the bends for recerving a fastener 1n the
cavity, the bends extending down a length of the cold rolled
steel beam.

9. The cold rolled steel beam as claimed in claim 8
wherein said fastener i1s a bolt head, and wherein the cold
rolled steel beam 1s fastenable to a surrounding structure
with said fastener.
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10. The cold rolled steel beam as claimed 1n claim 1
wherein the spaced apart physical connections are chosen
from the group consisting of weld, rivet, clinch material
fold, screw, bolt and a combination thereof.

11. The cold rolled steel beam as claimed 1n claim 1
wherein the cold rolled steel beam 1s adapted for use as a
trailer beam.

12. The cold rolled steel beam as claimed 1n claim 1
wherein said cold rolled steel beam has a prefinished surface
treatment that 1s painted coating.

13. The cold rolled steel beam as claimed 1n claim 1
turther including a nailing material strip, each top flange has
at least one bend such that a surface of each top flange
contacts a surface of the nailing material strip.

14. The cold rolled steel beam as claimed 1n claim 1
wherein each bottom flange has at least two bends forming
a cavity between the bends for receiving a fastener in the
cavity, the bends extending down a length of the cold rolled
steel beam.

15. A method for producing cold rolled steel beams from
a coil of steel material, comprising the steps of:

passing the steel material through a roll forming mill and

cutting the steel to a predetermined length to produce
cut steel material;

passing the cut steel material through rollers to form a

cold rolled steel beam comprising a web having two
layers of steel and a plurality of physical connections
spaced along a length of the web, holding the two
layers of steel together, the two layers of the web
extending continuously from a top end to a bottom end,
a pair of top flanges extending outwardly and orthogo-
nally from the top end of the web, each top flange
having two layers of steel folded along 1ts entirety as
lower and upper layers substantially 1in contact with
cach other, and a pair of bottom flanges extending away
from each other 1n opposite directions at the bottom end
of the web, each bottom flange having a single layer
portion spanning between a proximal end extending
from one of the two layers of the web and a distal end
of the bottom flange,

wherein the cold rolled steel beam 1s formed from a

unitary piece of galvanized steel, and wherein a portion
of both of the distal end and the proximal end of each
bottom flange 1s folded to form two layers of galva-
nized steel.

16. The method as claimed 1n claim 15 further including
the step of fastening said two layers of steel 1n the web with
a lastener.

17. The method as claimed in claam 16 wherein the
fastener 1s one of weld, rivet, clinch material fold, screw, and
bolt.

18. The method as claimed 1n claim 15 further including
the step:

punching end connector bolting holes for fastening end

connectors that are positioned generally orthogonally
to the web and top and bottom flanges at each end of the
cold rolled steel beam.

19. The method as claimed 1n claim 15 wherein said cut
steel material has an end connector at each end thereot, and
wherein the method further includes the step:

punching each end connector by folding each end con-
nector so that each end connector 1s positioned gener-
ally orthogonally to the web and top and bottom flanges
at each end of the cold rolled steel beam.
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20. The method as claimed 1n claim 19 further including

teners between each end connector

the step of punching st
and the web.
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